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H3MEHEHHE OH3HKO-XHMHHECKHX CBOftCTB TEMOJIHMObl 
PLANORBARIUS CORNEUS (GASTROPODA, PULMONATA) 
nPH HHBA3HH IIAPTEHHTAMH COTYLURUS CORNUTUS 
(TREMATODA, STRIGEIDAE) 

A. n. CTaAHHTCHKO, JI. 3. HBaHeHKO, JI. r. EyprOMHCTpeHKO 

JKhtomhpckhh ne^HHCTHTyT 

Ilpn HHBa3HH Planorbarius corneus cnopon.HCTaMH Cotylurus cornutus Ha6jnoflaiOTCH 
CTaTHCTH^eCKH flOCTOBepHLie H3MeHeHHH HJIOTHOCTH reMOJIHM(j)LI H KOHU,eHTpan,HH BOflOpO.H;- 
HLIX HOHOB B reMOJIHM<|e M0JIJIK)CK0B-X03HeB. K HHCJiy KOHCTaHTHHX CBOHCTB, HpHCymHX 
reMOJiHM(j)e P. corneus , othochtch . coflepjKairae b h6h reMorjiodnHa h o6ecneaeHHOCTB 
HM OpraHH3Ma bthx >khbothlix. 

P. corneus — THHHHHBie 6eHTHaecKHe oprami3MBi, aBJimonmeca o6bhihbim 
KOMnoHeHTOM 0H$ayHBi. JlnmeHHBie bo3mo>khocth HHTaTBCa TBep^on names 
ohh co6npaiOT c noBepxHocTH ,a;Ha MarKHH ,o;eTpHT. Byayan npsyponeHHBiMH 
k 6noTonaM hjihctbix boaogmob, HHor^a flange k «nepHBiM njiaM», 3th mojijiiockh 
3HanHTejiBHyio nacTB CBoen >kh3hh npoBO^HT b ycjioBnax He6jiaronpHHTHoro 
Kncaopo^Horo peaaiMa. K nneHKe noBepxHocTHoro HaTHHcemiH bo^bi P. cor¬ 
neus noAHHMaiOTca jraniB Tor,a;a, Kor,a;a pe3epB KHCJiopo,n;a b hx nerKOM coapa- 
maeTca ro 4 (IlaBjioBCKHH, JlenHeBa, 1948) h flange ro 2 . 8 % (Jones, 1961). 
Haxo^HCB b ycjioBnax ,n;e<|)Hn;HTa Kncaopo^a, P. corneus o6ecnennBaioT noTpe6- 
hoctb b 9tom ra3e nacTHSHo HajnnmeM a^anTHBHon acaSpBi, ho, rjiaBHBiM o6pa- 
3om, 3a cneT reMorjioSnHa, coftepacameroca b hx reMoanM$e, BnepBBie o6Hapy- 
>neHHoro y 3thx mojijiiockob JIaHKecTepoM (Lankester, 1872). TeMoraoSHH re- 
mojihm(|)bi P. corneus aBjiaeTca Bem,ecTBOM, onpeAejiaioin;™ bcio 3HepreTHKy hx 
opraHH3Ma. OcHOBHaa ero <$yHKn;Ha — 3to TpaHcnopT Kncaopo^a k TKaHaM 
n yraeKHCJioro ra3a — ot hhx. TeMOJinM^a P. corneus aBJiaeTca OTnacTH cpe- 
AOH o6nTaHna ,n;jia HenoTopBix H3 napasHTnpyiomHX y 3Toro MOJiJiiocKa TpeMa- 
to a, xoTa o6bihho hx napTeHHTBi jioKajiH3yiOTca b renaTonaHKpeace. B reMO- 
jiHM$e npe6BiBaiOT h uppKapHH, r,a;e ohh HaxoflaTca c MOMeHTa BBixo^a H3 
CHOpOIJHCT HJIH pe^HH ,0,0 BBIXOfla H3 X03HHHa. 

Hac HHTepecoBajio, KaKne H3MeHeHHa npeTepneBaiOT noKa3aTejra roMeo- 
CTa3a BHyTpeHHeH cpe^Bi opraHH3Ma 3thx h^hbothbix no a B 03 ^encTBHeM napa- 
3HTapHoro $aKTopa. YaHTBiBajiHCB co,n;ep}KaHHe reMorjio6nHa h o6ecneneHHocTB 
hm opraHH3Ma mojijiiockob, a Taione paA $H3HnecKHX cbohctb reMOJiHM<|)Bi 
(hjiothoctb, Ba3K0CTB, KOHimHTpaijHH Bo.o.opo.a.HBix hohob). 

MATEPHAJI H METO^HKA 

M a t e p h a ji: 619 3K3. P. corneus. 

MecTo h BpeMa 0 6 h a p y jk e h h a: co6pan b Mae — moHe 1968 r., 
b Mae—,n;eKa6pe 1977 r. h b aHBape 1978 r. b npyo;y c. CTaBnaHBi JIbbobckoh 
o6ji. h b pa,n;e Bo^oeMOB JKhtomhpckoh o6ji.: Ha p. PocTaBHije b6jih3h Pyauraa, 
b p. HpneHB y c. KopojieBKH, b p. Mbikc b oapecTHocTax c. Topojmmp h b py- 
KaBe p. TeTepeB y c. 3apeaaHBi. 


66 





Mojijiiockh 6bijih cnoHTaHHO HHBa3npoBaHLi napTeHHT aMH Cotylurus 
cornutus Rud. TeMOJiHM^y nojiynajin Henocpe^CTBeHHo nepeA ncc jieAOBaHneM 
no onncaHHon paHee MeTOAHKe. IIjiothoctb reMOJiHM<|)Li ycTaHaBJinBajin no 
Onjuinncy n BaH Cjianny, bh3Koctb — BncK03HMeTpoM Tnna BK-4, kohach- 
Tpan;HK) boaopoahbix hohob bbihbjihjih npnMeHeHneM HHAHKaTopHon SyMarn 
«Pn$aH», coAepjKamie 6ejma — pe^paKTOMeTpoM HPQ-22. KoHn;eHTpan;HK) 
reMorjiodnHa onpeAejiajin cojiHHOKncjio-reMaTHHOBBiM mctoaom no Gajin 
(npnMeHHH npn 3 tom BTpoe MeHBmyio CTeneHB pa3BeAeHna reMOJinM(|>Bi 
COJIHHOH KHCJIOTOH, HTO yHHTBIBaJIOCB npn BBHlHCJieHHH 3HaneHHH ero KOH- 
n;eHTpan;HH, n AodnBaacB Tm,aTejiBHon CTaHAapTH3an;HH ycjioBnn, 
hto6bi chh3htb BejmnnHy ouihSkh). HacTB aHajiH30B BBinojmeHa reMo- 
MeTpoM I^enca no MeTOAHKe AjiaKpnHCKon (1970). 3jieKTpo$ope3 
SejiKOB reMOJiHM^Bi b arap-arapoBOM rejie npoBOAHJin no MeTOAHKe HjiKOBa 
n HnKojioBa. IlpHHaTBi cjieAyioni.He KpnTepnn HaAe>KH0CTH CABnra 
(IIIe^TejiB, CoBa, 1976): 1. ajih «>KecTKHX» noKa3aTejien (V. ao 10%) — 90%; 
2. am njiacTnnHBix (V. ot 1 ao 50%) — 95%; 3. AJiH MajionH^opMaTHBHBix 
(V. 6oJiee 50%) — 99%. K noKa3aTejiaM nepBon rpynnBi OTHeceHBi aKTHBHaa 
peaKAna reMOJinM^Bi n coAopn^aHne b Hen reMorjio6nHa. 


PE3YJIbTATI>I HCCJIEflOBAHHfl H OECyjKJtEHHE 


CBe^KenoJiyneHHaa reMOJiHM$a P . corneus — jkhakoctb apno-KpacHoro 
ABeTa, cjia6o TeMHeiomaa Ha B03Ayxe, c TenemieM BpeMeHn He Koaryjrapyio- 
m,aa. IIpHMeHeHHe 3JieKTpo$ope3a b arap-arapoBOM rejie no3BOJinjio bbihbhtb 


npon,eHTHoe cooTHomeHne OejiKOBtix (jjpaKAHH reMOJiHM(|)Li Planorbarius corneus 
(no pe3yjibTaTaM 16 aHajiH30B) 


EejiKOBan 

(JjpaKBHH 

lim 

x^m 


i 

; v. 

I 

7.32—12.90 

9.29—0.68 

1.66 

18.09 

II 

54.03—64.46 

58.93—1.69 

4.14 

7.03 

III 

3.23—5.71 

3.88—0.47 

1.16 

29.89 

IV 

11.57—21.96 

18.28—1.49 

3.65 

19.98 

V 

2.44—4.95 

3.83—0.41 

1.00 

26.11 

VI 

4.05—5.80 

5.12—0.28 

0.68 

13.28 


n 


b reMOJiHM^e P . corneus 6 SejmoBBix $paKAHH (cm. Ta6jiHAy); 3 H3 hhx oSHapy- 
a^HBajin hoabhjkhoctb b oTpnAaTejiBHOM ajieKTpnnecKOM nojie n ctojibko >ne — 
b nojioaarrejiBHOM (cm. pncyHon). B reMOJiHM$e 6jiH3KopoACTBeHHoro BHAa 
Australorbis glabratus AHCK3jieKTpo$ope30M 
ycTaHOBJieHo 9—12 SejmoBBix $paKAnn n bbi- 
AejieHo c 6eH3HAHHOBBiM peareHTOM 4 $paKAnn 
reMorjio6nHa (Michelson, 1966). 

y nccjieAOBaHHBix HaMn He3apa>neHHBix moji- 
JIIOCKOB Ba3KOCTB reMOJIHM^BI COCTaBJIHJia B epeA- 

HeM 1.35+0.06 eAHHHA (no boao) » H3MeHaacB 
b npeAejiax ot 1.1 ao 2.1. IIjiothoctb reMo- 
jihm(|)bi BapBnpoBajia ot 1.005 ao 1.011 t/mji, 


fleHCHTOMeTpHaeCKaa KpHBaa 6ejiKOB reMOJiHM$ti Pla¬ 
norbarius corneus . 



cocTaBjiaa b cpeAHeM 1.008 + 0.0004 t/mji, Maao OTjranaacB ot 3HaaeHHH ototo 
noKa3aTejia y jkhbothbix hoamockobhbix nonyjiaAHH (1.006 + 0.0003 h 1.007 + 
+ 0.0005 t/mji, nccjieAOBaHHBix Ajihkphhckoh (1970)) h hohth hojihoctbio cob- 
naAaa c tbkobbimh mojijiiockob npnSajiTHHCKOH nonyjiaAHH (1.008 + 
+0.0003 t/mji, H3yaeHHOH eio me). CjieAOBaTe jibho, y He3apa>KeHHBix P . corneus 


5 * 
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Ha3BaHHHH noKa3aTejib HBjiaeTca BecbMa CTaSnjibHbiM h He noAeepaceH hh 
nonyjIHn;HOHHOH, HH C630HH0H H3MeHHHBOCTH. 1 

AKTHBHaa peaKipia reMOJiHM$bi P. corneus KOJie 6 ajiacb ot 6.0 ao 9.0. 
IIojiyHeHHbie HaMH no 3 TOMy noKa 3 aTejno A aE[ Hbie HecnojibKo OTjmaaioTCa ot 
CBeAeHHH, HMeionpixca b jiHTepaType. H3BecTHbi cjieAyiomne ee 3HaaeHHa: 
7.4 (Macela, Seliskar, 1925), 7.4—8.1 (AjiaKpnHCKaa, 1970), 8.0—8.4 (Ajia- 
KpnHCKaa, 1972), H3 aero mohcho 3aKjnoanTb, hto en npncyma Jinmb cjia 6 o- 
njejioHHaa peaKipiH. Hamn AanHbie no 3 BOJiaioT HecnojibKo pacnmpnTb npeA- 
CTaBJieHne 06 ee H3MeHHHB0CTH: aKTHBHaa peaKipia reMOJiHM$bi BapbnpyeT 
ot cjia 6 oKHCJioH ro cjia 6 oin,ejioHHOH h noABepaceHa ce30HH0H h3M6hhhbocth. 
Tan, ecjin BecHon aKTHBHaa peaKipia reMOJiHM$bi hoibothlix ropoAHipeHCKOH 
nonyjiaipiH SbiJia cjiaSoKHCJion (pH=6.67+ 0.07), to k ocemi OHa H3MeHajiacb 
Ao cjiaSomejioHHOH (pH = 7.18 + 0.07, CTeneHb AOCTOBepHocra pa3JiHHHH 
6 oJibme 99.9%). 

KoHpeHTpaipia reMorjio 6 nHa b reMOJiHM$eP. corneus KOJieSajiacb ot 0.19 ao 
2.00 r%, t. e. MaKCHMajibHoe ee 3Haaemie npeBbimaao MHHHMajibHoe b 10.5 pa3a. 
B 6jih3khx 3thm npeAeJiax — ot 0.3 ao 2.1 r% — BapbnpoBaji noKa 3 aTejib 
y mojijiiockob, HCCJieAOBaHHbix Bopagh (Borden, 1931), a Taione AjiaKpnHCKOH 
(1970). AjiaKpnHCKOH (1970, 1976) ycTaHOBJieHo, hto coAGpn^aHne reMorjioSnHa 
b reMOJiHM$e sthx mojijiiockob, oSHTaionpix b BOAoeMax c pa3HHM rnApoJiorn- 
aecKHM h rHApoxHMnaecKHM pe>KHMOM, HeoAHHanoBo. 9to Hamjio noATBep- 
TKRemie b Hamnx nccjieAOBaHHax: y mojijiiockob h3 npoTOHHbix boaocmob, xa- 
paKTepHsyiomHxca SjiaronpnaTHbiM khcjiopoahhm pea^HMOM, KOHpeHTpaipiH 
reMorjioSnHa b reMOJiHM$e othochtcjibho HeBbicoKa, b to BpeMa KaK y P. cor¬ 
neus H 3 npyAa (Pyaom, npyA Ha p. PocTaBHpe) c hjihcthm rpyHTOM, c 6 oJibmHM 
coAep^KaHneM b hcm HeoKHCJieHHoro opramraecKoro Bem,ecTBa h a^^hahtom 
KHCJiopoAa b npHAOHHbix cjiohx boabi cpeAHaa KOHijeHTparpia ero 6 ojiee aeM 
b 3 pa3a Bbime h cocTaBjiaeT 2.17 r%. HaMH OTMeaeHbi ce30HHLie KOJie 6 aHna 
b coAep>KaHHH reMorjio 6 nHa, KOHpeHTparpia KOToporo y P. corneus B03pacTaeT 
ot BecHbi k oceHH. HanpHMep, y h^hbothbix H3 p. Mbma b BeceHHee BpeMa 3tot 
noKa3aTejib cocTaBJiaji (CTaAHnaeHKo, HBaHeHKo, 1978) 0.664+0.043, 
a oceHbio— 0.77+0.03 r% (CTeneHb AOCTOBepHocra pa3JiHHHH 98.4%). 

06ecneaeHHocTb reMorjioSnHOM P. corneus BecbMa BLicona. no HaniHM 
AaHHbiM, y >khbothlix HCCJieAOBaHHbix nonyjiaipiH OHa BapbnpoBajia ot 3.4 + 
+ 0.1 ao 4.57+0.18 r/ar, t. e. 3aMerao npeBbimajia 3HaaeHHa 3Toro noKa3a- 
Tejia, npHBeAeHHbie Ajihkphhckoh (1970) am mojijiiockob hoamockobhbix h 
npnSajiTHHCKHx nonyjiaipiH. To ace KacaeTca h oSecneaeHHocTH reMorjioSnHOM 
MarKHx aacTen Tejia. B aeM npnaHHa ctojib 3aMeTHbix pa3JiHHHH, noKa ocTa- 
eTca HeacHbiM. 

npn HHBa3HH P. corneus napTeHHTaMH C. cornutus HaSjuoAajiocb H3MeHeHne 
HeKOTopbix $H3HKo-XHMnaecKHx cbohctb reMOJiHM$bi. TaK, yMeHbmajiacb 
njioTHocTb reMOJiHM$bi, KOTopaa cocTaBJiajia y 3apaa<eHHbix mojijiiockob 
1.005+0.001 t/mji npn aMnjiHTyAe KOJieSamia ot 1.004 ao 1.0065 t/mji (CTeneHb 
AocTOBepHocTH CABHra 95%). HapaAy c 3thm y HHBa 3 npoBaHHbix mojijiiockob 
H3MeHaJiocb coAopa^aHne oSnjero 6 ejiKa b reMOJiHM<|)e: b HopMe 3tot noKa3aTejib 
cocTaBJiaji 1.2%, b to BpeMa KaK npn HHBa3HH (b cjiyaae jioKajiH3an;HH napTe- 
hht b renaTonaHKpeace) — Bcero Jinmb 0.96%. Moauso nojiaraTb, aTo yMeHb- 
meHHe hjiothocth reMOJiHM$bi oSycjioBjieHo rnnonpoTenHeMHen, Bbi3BaHHon 
TopMoa^eHneM 6nocHHTe3a SejiKOB b HHBa3npoBaHHOM renaTonaHKpeace. 

HaMH TaKH^e ycTaHOBJieHo, hto npn HHBa3HH HaSjuoAaeTca cabht aKTHBHOH 
peaKn;HH reMOJiHM$bi b Kncjiyio CTopoHy. CTaracTHaecKH AOCTOBepHbie pa3Jin- 
ana Mea^AY 3apaa<eHHbiMH h He3apaa<eHHbiMH MOJiJiiocKaMH no 3TOMy npH3Hany 
OTMeaeHbi Jinmb b oceHHee BpeMa. B 3tot nepnoA y HHBa3npoBaHHbix P. cor¬ 
neus aKTHBHaa peaKipia reMOJiHM$bi cocTaBJiajia 7.00 + 0.007 npoTHB 7.18 + 
+0.007 — y He3apaa<eHHbix (npHTepHH HaAca^HocTH CABnra 92.8%). H3BecTH0, 
hto b npopecce KjieToaHoro oSMeHa nocToaHHo BbicBoSoa^AaioTca h nocTynaioT 
b reMOJiHM^y Bem,ecTBa khcjiothoto xapaKTepa, t. e. nocToaHHo HMeeTca 
TeHAeHAHa k CABnry peaKipra nocjieAHen b Kncjiyio CTopoHy. H3BecTHo Tana^e, 


1 C6opBi Ajihkphhckoh (1970) othochtch k aBryCTy— okth6pio. 
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hto OTpinjaTejibHOMy B03,n;eHCTBHio napTGHHT TpeMaTOA mojijiiockh npoTHBono- 
CTaBJiaiOT noBBimeHne ypoBHH o6m;ero MeTa6oJiH3Ma, hto no^TBepm^aeTCH 
ycHJieHneM Mo6iura3aii;HH yHHBepcajibHoro 3HepreTHHecKoro cy6cTpaTa — tjih- 
KoreHa, noBbimemieM noTpe6jieHHH KHCJiopo,n;a, a Taione HHTeHcn<|)HKaii;HeH 
TenjiooT^ara. Cjie,n;oBaTejibHo, npn nHBa3HH Hen36e>KHO ycnjiHBaeTCH nocTyn- 
jiemie b reMOJiHM<|)y P . corneus BenjecTB Kncjioro xapaKTepa. 

BecHOH pe3epBbi opraHH3Ma mojijiiockob HanpaBjieHbi Ha onraMajibHoe ocy- 
mecTBjiemie npoijecca pa3MH0>K6HHH. B btot BecbMa oTBeTCTBeHHbra b >kh3hh 
huibothbix nepnoA Mo6HJiH3yioTCH Bee 3anjHTHo-KOMneHcaTopHbie MexaHH3Mbi 
opraHH3Ma, HanpaBJieHHbie Ha noTOepmamie roMeocTa3a ero BHyTpeHHen 
cpe,n;bi. 9thm o6ecneHHBaeTCH Tanan peryjimpiH KOHijeHTpaijHH Bo,n;opo,n;Hbix ho- 
hob, npn kotopoh aKTHBHan peaKipin reMOJiHM<|)bi Haxo^HTCH Ha BecbMa CTa- 
6HJIBHOM ypOBHe. C OKOHHaHHCM pa3MHO>KeHHH H CBH3aHHbIM C 3THM nOHH>Ke- 
HneM ypoBHH MeTa6oJiH3Ma y HHBa3npoBaHHbix P. corneus , BepoHTHo, ncnep- 
nbiBaiOTCH KOMneHcaTopHo-npHcnoco6HTejibHbie bo3mo>khocth opraHH3Ma h 
HapymaeTCH roMeocTa3, hto npoHBJineTCH, b nacTHocTH, b «no,n;KHCJieHHH» 
reMOJiHM(|)bi. 

HaM He yn;ajiocb o 6 Hapy?KHTb oSycjioBjieHHbix HHBa 3 Hen CTaracTHHecKH R o- 
CTOBepHbix c,n;BHroB b kohijghtp aipiH reMorjio 6 nHa b reMOJiHM<|)e h b o 6 ecne- 
neHHOCTH hm P. corneus. He3HawrejibHaH Bapna 6 ejibH 0 CTb 3 thx noKa 3 aTejieH 
CBH3aHa, Ha Ham B3rjiH,n;, c bbicokoh SHOJiormiecKOH 3HaHHMocTbio reMorjio- 
6 nHa, b cbh3h c neM KOHu;eHTpaipin ero bo BHyTpeHHen cpe,n;e opraHH3Ma hh- 
Ba3HpOBaHHbIX MOJIJIIOCKOB nOAftepmHBaeTCH rOMeOCTaTHHeCKHMH CHCTeMaMH Ha 
CTa 6 njibHOM ypoBHe. Mbi noJiaraeM, hto bto bo3mo>kho Jinmb b o 6 jraraTHbix 
xo3HHHo-napa3HTHbix cncTeMax, b KOTopbix b npon,ecce ^jimrejibHOH cobmcct- 
hoh 3bojik)h 1 hh Bbipa 6 oTajiacb onpe^ejieHHan coBMecraMOCTb napa3HTa h 
xo3HHHa. IIocjiejiiHHH, ojjHaKo, othioab He HBjineTCH a 6 coJHOTHOH h Hapyma¬ 
eTCH Kan no# B03,n;eHCTBHeM $aKTopoB aSnoTHHecKon cpeftbi, Tan h b 3aBHCHMOCTH 
ot $H3HOJiorHHecKoro CTaTyca opraHH3Ma MOJiJiiocKa-xo3HHHa. HanpnMep, 
y HenoTopbix ocoSen P. corneus pymnHCKOH nonyjinipiH npn bbicokoh hhtchchb- 
HOCTH HHBa3HH H B yCJIOBHHX ^e(|)HI],HTa KHCJIOpOfla KOHD,eHTpaD,HH reMOTJIO- 
6 nHa b reMOJiHM(|)e B03pacTajia ao 3.2 r%, Tor^a KaK Jinmb y oT^ejibHbix He3a- 
pa>KeHHbix mojijiiockob b 3tom Bo^oeMe OHa cocTaBjiHJia 2.6 r%. 
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CHANGES IN SOME PHYSICAL AND CHEMICAL PROPERTIES OF HAEMOLYMPH 
OF PLANORBARIUS CORNEUS (GASTROPODA, PULMONATA) 

AT THE INFECTION WITH PARTHENITES OF COTYLURUS CORNUTUS 

(TREMATODA) 

A. P. Stadnychenko, L. D. Ivanenko, L. G. Burgomistrenko 
SUMMARY 

The infection of Planorbarius corneus L. with sporocysts of Cotylurus cornutus Rud. 
is accompanied by hypoproteinemia, decrease in the density of haemolymph and 
by the shift in the reaction of the inner medium of the mollusk’s organism to the acid 
side. A concentration of haemoglobin and its contents in mollusks do not change 
at the infection. 



